
TO ALL WHOM IT MAY CONCERN: 

Be it known that we, PETER S. HONG and ANDREW WONG, being citizens 
of the United States of America and residing respectively at 14729 Flower Hill Drive, 
Centreville, Virginia 20120 USA and 5109 Westridge Road, Bethesda, Maryland 
20816, have invented: 



BATTERY 



BATTERY 



The present application relates to a mobile computer and, more specifically, to 
a novel user-supported computer with an integral battery that can be operated in a 
hands-free manner. 

Background of The Invention . 



It is known to use wearable or user-supported computers that can be operated 
in a ^ hands-free manner; an example is the MOBILE ASSISTANT by Xybernaut 
Corporation. An important feature of these computers is that they permit the user to 
have free dom to use his or her hands for repairing or other manual ju n^ons while 
still able to use a fully functional computer. As above noted, one of the most well 
known of these user supported computers is the MOBILE ASSISTANT, computer 
line available from Xybernaut Corporation of Fairfax, VA. MOBILE ASSISTANT is 
a registered trademark of Xybernaut Corporation. 

Xybernaut-owned U.S. Patent Nos. 5,305,244 (Newman I) and U.S. 5,844,824 
(Newman II) describe the details and components used in said user-supported 
computers. U.S. 5,844,824 (Newman II) describes and claims several hands-free 
activation means and other significant improvements or modifications in user 
supported computers. Both U.S. Newman I and Newman II are owned by the 
assignee of the present application and both describe in one embodiment where a rigid 
computer that has all components in a single housing. The disclosure of U.S. Patents 



5,305,244 and 5,844,824 are incorporated by reference in the present disclosure. 




Other patents describing wearable computers are U.S. Patent Nos. 5,285,398 
(Janik I) and 5,491,651 (Janik II). Both of these patents disclose a non-rigid or a belt 
worn computer containing the elements or components of a computer in several 
different housings or pockets. In Janik I, the plurality of computing elements are 
5 located in separate pockets on the belt and a flexible signal relaying means connects 
all of the elements for computing. A protective covering is used for enclosing said 
computer elements. In Janik II, a similar belt computer is described and claimed in 
which the signal relaying means, the length of which between any two computing 
elements, is greater than the length of the wearable member between any two 
10 computing elements. In both Janik I and Janik II, the flexible wearable computer is in 
the form of a belt comprising around its periphery sequentially positioned computer 
elements. 

In desktop and in many mobile computers, including laptops, the computer 
housings become extremely hot due to the heat generated by the CPU and other 

15 internal computer components. Of course, fans are used in larger computers but space 
precludes their use in wearables. Various means such as heat sinks and heat- 
insulating housings have been considered in wearables to minimize this heat problem 
but still potential problems exist. 

Moreover, conventional computers, such as desktop or laptop computers, have 

20 not typically suffered from the problem of finding a reliable supply of power as do 
wearable computer. Conventional computers need only be plugged into an AC power 
outlet to provide a reliable supply of power since these computers rarely leave an 
office environment. Alternatively, they enter a suspension state when their batteries 
reach a predetermined voltage level as described in US 5,710,931. A reliable power 



supply for a wearable computer has been difficult to maintain since these types of 
computers are supported on the user's body and are often used away from an AC 
power source and are limited by the lifetime of a charged battery. However, body- 
worn computers are often times being used away from the office were a convenient 
5 AC power supply is not available. For example, a worker out in the field such as up a 
telephone pole does not have the ability to supplement the power to his computer with 
AC power. Conventionally, a wearable computer (wearable(s)) user must carry 

a 

additional batteries in the event the computer is needed longer than a typical battery 
lasts. Additionally, a user would have to power down his computer if he wished to 
10 replace the dead battery creating additional burden on the user. 

Also in some wearables, a battery is worn apart from the computer housing. 
This requires connecting cables to electrically connect the housing to the battery. In 
wearables, cables are one of the most objectionable aspects since they sometimes get 
in the way of the user. 
15 Summary of The Invention 

It is therefore an object of this invention to provide a computer structure 
devoid of the above-noted disadvantages. 

A further object of this invention is to provide a novel battery for use in a 
body-supported computer to provide the user additional computing time. 
20 Another object of this invention is to provide a novel computer structure 

having a battery integral to the structure. 

Still a further object of this invention is to provide a computer structure having 
a battery that has a thermally non-conducting case to protect against heat generated 
and transferred to the outer surface of the structure closest to the user's body. 



Yet a further object of this invention is to provide a computer with a spring 
loaded compartment for a battery to be inserted or attached to the computer housing 
and wherein there are no cables required for battery-computer connection. 

Another object of this invention is to provide a computer structure that allows 
5 the batteries to be exchanged in a hot swappable manner. 

Still a further object of this invention is to provide a mobile computer that 
optionally has communication means for communicating with other means using cell 
phones, hardwire phones, radio or infrared technology. 

These and additional objects of the present invention are accomplished 
10 generally a mobile, body-supported computer comprising a computer housing, an 
integral battery with at least a portion constructed of a thermally non-conductive 
casing, activating means, means for attaching said computer housing to a user, said 
computer housing comprising substantially all of the components of a conventional 
computer. 

15 In one embodiment of the present invention, the battery is built flush into the 

case of the wearable computer with a thermally non-conductive casing on an opposing 
face to the grille so that the user can pick up the device without the risk of a burn 
injury. While it is preferred that the battery casing be totally of a non-conductive 
material, it is critical that at least the portion of the casing nearest the user's body be 

20 heat non-conducting material. Additionally, the computer allows easy battery 
exchange by allowing the user to release the battery by sliding an actuating 
mechanism laterally, thus causing a spring loaded release mechanism to eject the 
battery. 



4 



In another embodiment of the present invention, the battery is hot swappable 
allowing the battery to the replaced without having to power down the computer. A 
capacitor is wired in parallel with the battery so that when the battery is removed the 
capacitor provides power to the CPU allowing the user to exchange batteries without 
5 losing data and shutting down the computer. 

In another embodiment of the present invention, the computer uses a second 
battery supported by the user to facilitate hot swapping. A second battery supported 
by the user, typically worn around the user's waist, around user's torso, or wired into 
the pockets of the user's vest, is wired in parallel with the integral battery. 
10 In another embodiment of the present invention, the computer is placed in a 

hibernate state where the CPU does not draw any current from the battery. The 
battery is able to be removed and replaced with a new battery without having to 
power down the computer. 

The foregoing and additional objects and advantages of the invention together 
15 with the structure characteristics thereof, which is only briefly summarized in the 
foregoing passages, becomes more apparent to those skilled in the art upon reading 
the detailed description and preferred embodiments, which follow in this 
specification, taken together with the illustration thereof presented in the 
representative accompanying drawings. 
20 Brief Description of the Drawings 

Figpre 1 is a perspective top view of a first embodiment of this invention 
having the integral battery on the back side of the computer housing. 

Figure 2 is a top section top plan view of an embodiment of the computer of 
this invention. 




Figure 3 is a top section top plan view of an embodiment of the computer of 
this invention without the battery in place showing the spring loaded locking 
mechanism, and battery compartment. 

Figure 4 shows a circuit diagram of the hot swappable feature of the present 
5 invention. 

Figure 5 is a front plan view of a user in a prior art system with a separated 
battery housing connected by cables to the process or housing. 
Detailed Description of the drawings and Preferred Embodiments 

Discussion of the invention will now be made with specific references to the 

10 drawing figures. In Figure 1, a mobile user supported computer 1 is shown in a 
substantially rectangular form (any suitable form may be used) having a front portion 
2, a bottom portion 3 (closest to the user's body), a back portion 4 and side portions 5. 
Heat sinks 6 may be used if desired on any portion of the housing 7 to assist in 
venting heat from the interior of housing 7. The heat insulating grille 8 is shown in 

15 this embodiment as covering just the front portion 2 of the housing 7; however, the 
grille 8 can be on at least one portion but can be on any or all exposed portions of 
housing 7. Grille 8 is constructed in this embodiment of a plurality of rectangular 
openings 9 that are configured to vent heat from the surface(s) of housing 7; this heat 
is generated within housing 7 by the CPU and other computer components. Cross 

20 bars 10 are made of any suitable substantially non-heat conducting material such as 
some plastics such as ABS resin, FRP resin, rubber, wood, silk, Styrofoam, fiberglass 
or any other suitable heat insulating material. The integral battery is shown as item 
number 11. The battery is encased at least partially in a similar thermally non- 
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conductive material as is the cross bars 10. Figure 2 is a top section top plan view of 
an embodiment of the computer of this invention showing the integral battery 11. 

Figure 3 is similar to Figure 2, but without the battery showing the spring 
loaded locking mechanism and the battery compartment 30. The actuating 
5 mechanism 31 slides laterally which causes the release mechanism 32 to eject the 
battery 11. 

Figure 4 shows a exemplary circuit diagram of the hot swappable feature of the 
present invention. The main system bus 40 is serially connected to the integral 
battery 41, a capacitor 42 and resistor 43 and a switch 44. When the switch is in the 

10 A position, the computer is powered by the battery and the capacitor is in a charging 
state. When the battery needs to be replaced, it is disconnected , thereby causing the 
switch to be in the B position. In this position, the capacitor is being discharged and 
powering the computer. When a new battery is inserted into the computer, the switch 
is flipped to position A and the capacitor recharges. The auxiliary power supplied by 

15 the capacitor can be optimized for the user's particular needs by adjusting the values 
of the resistor and capacitor. 

Figure 5 illustrates a conventional wearable computer system illustrated 
generally by reference number 50 where the computer 51 is used and worn around the 
waist of the user. Batteries 52 supply the computer and any peripherals, such as a 

20 head mounted display 53 with power through cables 54. 

The present embodiments of this invention are thus to be considered in all 
respects as illustrative and not restrictive; the scope of the invention being indicated 
by the appended claims rather than by the foregoing description. All changes that 
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come within the meaning and range of equivalency of the claims are intended to be 
embraced therein. 
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